Abstract. Considering a theory of Brans-Dicke gravity with general couplings of a heavy field, we derive the low-energy effective theory action in the universe of temperature much lower than the heavy field mass. Gravitational equations and the Brans-Dicke scalar field equation including an effective potential of the scalar field are obtained, which is induced through virtual interactions of the heavy field in the late-time universe. We find a deSitter cosmological solution stemming from the inverse power law effective potential of the scalar field and discuss the possibility that the late time acceleration of our universe can be described by means of the solution.
with
with δW( j,J)) δ j = ϕ. From (2) we also have the relation
with δΓ(ϕ, h) δh = −J,
which gives us h = h (ϕ, J) . When the freedoms associated with matter fields, h(x µ ), heavier (m h > T ) than the temperature of the Universe are hidden from direct observation (i.e., J = 0), the effective theory is described by the low-energy effective action S e f f (ϕ) of light fields, ϕ(x µ ), only. In the tree-level approximation, its action is given by
where h(ϕ) ≡ h(ϕ, J = 0) is derived from the equation
with the effective action Γ(ϕ, h) defined in terms of both ϕ and h fields in a high-energy theory, as in Eq. (1) . The BD theory of gravity coupled to a heavy field h(x µ ) can be described by the action,
, which is rewritten as
with substitution φ = ϕ 2 and ω bd = 1 4 ω. The action for the heavy field is assumed by
whereV is the potential of the heavy field and the non-renormalizable interaction potential
with k + l > 4. By applying the formula (7) to Eqs. (9) and (10) and by choosingV(h) =
in the low-energy limit, |∂ β h| << m h h. Substituting Eq. (11) into Eqs. (6) and (8), we have
where the effective potential
, and l > 2), which gives us an inverse power law potential for a quintessence model. The equation of state is given by 
subject to the constraint
from which we get a solution for de Sitter universe withḢ = 0 andφ = 0, which has following requirements (with H = const. andφ = const.):
(ω e + 2)φ 2 − 2Hϕφ = 0, and
). Linear stability analyses near the above solution are given in [6] . GeV. We suppose that the BD field ϕ would be an attractor in the asymptotic region with ϕ ∼ M p . Note that < ϕ 2 > ∼ 1/G in the BD theory [7] with its Lagrangian density, ϕ 2 R − ωg αβ ∂ α ϕ∂ β ϕ − V(ϕ). Taking the heavy field mass m h ≃ 10 −17 M p and M d ≃ 10 −x M p in Eqs. (13) and (16), we have the useful solutions in (possibly smallest) integers l and k:
Interesting cases, [ l = 3, k = 3, x = 5 ] and [ l = 3, k = 6, x = 2 ], of natural numbers k, l, and x can be related with effective theories, which are derived from a grand unified theory defined at energy higher than M d ≃ 10
14 GeV or M d ≃ 10 17 GeV, respectively. In these cases,
Other cases of [ l = 3 ] 
